Early effects of 1,25 dihydroxyvitamin D on bone calcium in vitamin D-deficient rats.
The early effects of 1,25 dihydroxyvitamin D [1,25 (OH)2D] on calcium transfer in and out of the skeleton were studied in rats to determine whether mobilized bone calcium was reutilized during new bone mineralization. Vitamin-D deficient rats were labeled with 45calcium 10 to 14 days prior to treatment (experiment 1) or at the same time (experiment 2) they were injected with 0.125 microgram of 1,25 (OH)2D. Blood and bone samples were collected from 30 min to 24 h following 1,25 (OH)2D injection. Stable and radioactive calcium were determined in serum, and caudal vertebrae were subjected to histomorphometric and autoradiographic studies. In the rats of experiment 1, serum specific radioactivity peaked from 1 to 3 h after 1,25 (OH)2D injection, while there was no change in control rats receiving the vehicle alone. In the untreated vitamin D-deficient rats of experiment 2, the rate of 45calcium loss in serum was higher than normal but returned to normal after 1,25 (OH)2D injection. Serum calcium and osteoclast number remained initially unchanged, suggesting that 1,25 (OH)2D acted by increasing the efflux of calcium from bone and/or by stimulating the activity of existing osteoclasts. The rapid mobilization of 45calcium, accompanied by an increase in the extent of actively mineralizing surfaces, was followed by an increase in the extent of endosteal surface with osteoblasts and by specific incorporation of radioactive calcium at sites of new bone calcification. This study indicates that in vitamin D-deficient rats, the initial promotion of bone mineralization by 1,25 (OH)2D resulted in part from the rapid mobilization of calcium from old mineralized bone.